Objective: To evaluate the association between parents' ethnic/religious affiliation (secular Jewish, religious Jewish, ultra-orthodox Jewish, Muslim Arabs) and survival of premature infants with severe intraventricular hemorrhage (IVH).
Introduction
The advent of medical technology has confronted caregivers of premature newborns with a plethora of ethical dilemmas regarding neonatal end-of-life decisions. A considerable number of premature infants, and especially those of younger gestational age, suffer from significant brain damage and harbor a poor prognosis for future well-being. As many of these babies are salvageable, the dilemma of whether to treat, or to withdraw treatment, is a matter of common debate. The two opposing mainstream attitudes of 'sanctity of life' and 'quality of life' are differently and variably endorsed by countries, religions, medical staff and families. Several studies have indicated that 'sanctity of life' and 'treat until certainty' rather than 'quality of life' is the prevailing principle in the United States and eastern European countries whereas decisions considering 'quality of life' are more prevalent in western Europe. [1] [2] [3] [4] A conservative attitude advocating 'sanctity of life' is commonly held by communities with a strong religious affiliation, more so among Catholics than Protestants, and less by seculars. Cultural background, personal experience and education are also relevant. [3] [4] [5] [6] [7] [8] Many studies on end-of-life decisions in the neonatal intensive care unit (NICU) have focused on the attitude of the medical staff, mainly physicians. [3] [4] [5] 9 An association was found between their cultural and religious background and ethical views and their actual practicing end-of-life decisions. [3] [4] [5] Nevertheless, in several studies, country remained the most determinant factor of the practice to withhold or withdraw treatment. 3, 4 The impact of countries' strategies for treatment on the outcome of very premature infants has been recently studied comparing New Jersey and the Netherlands. 2 A conservative attitude in applying life-sustaining measures in the United States resulted in doubling the percentage of survivors, but also in higher prevalence of disabling cerebral palsy. 2 It is generally agreed that end-of-life decisions should be worked out together by both the family and the medical staff caring for the infant. However, the decision to withdraw or withhold treatment is a medical decision for which the attending physician, often acting where no clear legal code is provided, is responsible and accountable. [10] [11] [12] [13] Emphasis was put on the importance of bridging over differing parental and medical attitudes. 13 Parental trust in the caregiving team and optimal updating of the infant's condition and prognosis are paramount in achieving this goal. [13] [14] [15] The impact of parental attitude in making decisions may vary in different circumstances, depending on legislature, culture, religion, departmental policy and individual physician-patient relationship. Most authorities agree that the autonomy of parents must be respected, unless it clearly and unarguably contravenes the infant's rights. 10, 13, 16 However, evaluation of the impact of parental attitude on withholding or withdrawing life-sustaining treatment is scarce and it was thus suggested that parent's views should become the focus of future research. 4 As our NICU provides care to infants of a mixed population, with regard to ethnicity and religion, we decided to examine whether there is an association between parental views of end-oflife decisions and the outcome of brain-damaged very premature infants, by examining the association between parental religion/ ethnicity and infants' survival. Our working hypothesis was that a higher survival rate is expected among brain-damaged premature infants of religious and ultra-orthodox families who regard 'sanctity of life' as prevailing over 'quality of life'.
Methods
The Hadassah Medical Organization operates two university hospitals in Jerusalem, Israel, located at Mt Scopus (MS) and Ein-Kerem (EK). Annual deliveries in each hospital increased from 3000 to 3500 during the mid 1990s to 4500 to 5000 during 2005. Both hospitals provide high-risk obstetric services. The NICU is located at MS while EK has a Level II nursery with the capability of neonatal resuscitation and provision of mechanical ventilation until the arrangement of transportation to the NICU. In our system, pediatric residents of EK receive their neonatal training at MS, and our neonatologists rotate in the two hospitals. Thus, the medical expertise is shared in both institutions. Babies delivered in EK who require intensive care are transported by a neonatologist to the NICU in MS. All very low birth weight (VLBW) infants delivered in MS are treated, at least initially, in the NICU, while most VLBW babies born in EK are transported to the NICU within a few hours after birth. Only a small number of VLBW infants who are in a stable condition are kept and treated in the Level II nursery in EK. Usually, 100 to 120 infants with birth weight of less than 1500 g are treated annually in the NICU.
Candidates for the study were VLBW infants hospitalized in the NICU from 1 January 1996 through 31 December 2005, who sustained intraventricular hemorrhage (IVH) grade III or IV and who survived over 48 h. Babies who succumbed within the first 48 h were excluded because we assumed, first, that their condition was so critical that it precluded any parental or staff impact on their fate, and second, because of the short time for the establishment of meaningful physician-parents relationship, especially regarding the outborn families. Babies with severe or devastating congenital anomalies were excluded as well.
All three senior physicians serving in our NICU during the study period and who were involved in taking ethical decisions were secular Jews. Socioeconomic, obstetric, perinatal and neonatal data were extracted from the hospitalization files. Most data were already routinely collected at discharge or demise of infants, for submission to the Israeli Neonatal Network. The association of parental religion/ethnicity with infant mortality after 48 h of life and during hospitalization was evaluated.
Details of parental religion were obtained from the notes of our social worker (DN) who was at the time of data collection completely unaware of the nature and purpose of the study. The Jewish families were divided into three groups according to the strength of religious affiliation: secular, religious and ultraorthodox. While the religious status of Jewish families was assured, information on the religious affiliation and strength of affiliation of the Arab families was incomplete. Though most of the Arab families were Muslim, the group was considered a mixed group and served as a reference for the distinct Jewish groups.
Factors that could affect the studied outcome of infants, and for which parental religion/ethnicity was adjusted, included variables relevant to the infant viability when severe IVH was already sustained (gestational age, birth weight, antenatal steroids and the respiratory status of the baby), and variables that could affect parental and staff emotional involvement and commitment to saving the infant's life. Those variables included maternal age, maternal education (years of schooling), number of previous deliveries and abortions, type of conception and the presence of a living or a dead twin. We considered the presence of a dead twin as increasing the wish to save the remaining twin while the presence of a thriving twin could ease the making of an end-of-life decision. Some of the above variables, such as gestational age, birth weight and the respiratory status of the infant, were relevant to both infant viability and parental and staff attitude.
Cranial ultrasounds were first carried out within 72 h of birth and then repeated routinely between 7 and 10 days and at 1 month of age. Infants who sustained any degree of IVH were examined more frequently. Ultrasound examinations were carried out by the hospital pediatric radiologist or by one of the senior neonatologists. IVH was defined and graded by the criteria of Papille. 17 Respiratory distress syndrome (RDS) was defined by the need for mechanical ventilation by 12 h of age, in an infant with pulmonary radiological appearance of diffuse granularity.
The study was approved with the head of the institutional committee responsible for human experimentation. Patient anonymity was assured.
Statistical analysis
The numerical data were expressed as mean ± s.d. and the categorical data as proportions. The baseline characteristics of the four ethnic/religion subgroups: secular Jews, religious Jews, ultraorthodox Jews and Arabs were compared using the one-way analysis of variance and Kruskal-Wallis test for the numerical variables and w 2 -test for the categorical variables. The P-values for the comparison between the four groups were reported.
A multivariate logistic regression model was used to examine the effect of parent ethnicity/religion on infant's mortality. This model was used (1) with all the explanatory variables forced into the model and (2) in a stepwise manner with only the ethnicity/ religion variable forced into the model. In addition, we also used the multivariate Cox regression model to examine the effect of parent ethnicity/religion on infant's mortality. This model was used in a stepwise manner with only the ethnicity/religion variable forced into the model. Using the logistic regression model and the Cox regression model allows us to estimate the odds ratio (OR) or the hazard ratio (HR), respectively, of each of the predictors, which is the magnitude of the effect of the predictor variable on the outcome. The ORs or HRs for each predictor were reported as well as their P-values and 95% confidence intervals (CIs).
All analyses were performed using SPSS version 13.0.1 software (SPSS Inc., Chicago, IL, USA). Religion and survival of infants with IVH I Arad et al
Results
During the study period there were 100 to 120 annual deliveries of VLBW infants in our facility and the average survival was around 85% with minor fluctuations along the years. There were 42 cases of demise during hospitalization among the 102 study participants (41.2%), including 38 cases among the 72 infants with IVH grade IV (52.8%) and 4 cases among the 30 infants with IVH grade III (13.3%). Statistically significant differences were evident between the religion/ethnicity groups regarding the demographic and obstetric variables, but no statistically significant differences were found when the neonatal variables were compared (Table 1) .
In a multivariate logistic regression analysis, adjusting for the relevant perinatal variables, the OR for mortality among the secular Jewish families was comparable with mortality among Arab families whereas the OR for mortality among religious and ultraorthodox Jewish families was remarkably lower, though the difference was statistically significant only with regard to the ultraorthodox families (Table 2 ). Other variables that were significantly associated with mortality included IVH grade IV compared with IVH grade III and maternal education (increased mortality), and birth weight (decreased mortality).
A stepwise multivariate logistic regression analysis with religion/ ethnicity as a forced in variable was performed in two different ways. First, with all infants, and second with only those having IVH grade IV. In both analyses, the OR for mortality of the secular Jewish group was not statistically different from that of the reference Arab group (Table 3) . The OR for mortality of the religious Jews was lower than that of the reference group, and more so when ultra-orthodox Jews were compared, the difference though being at a borderline statistical significance only in the latter case (Table 3) .
Cox stepwise regression analyses were performed in a similar way, adjusting also for the length of survival. In these analyses the HR for mortality of secular Jews was significantly higher than that of the reference group whereas no statistical difference was evident when the religious or ultra-orthodox Jewish groups were compared (Table 3) .
Both types of analyses were also conducted comparing religious and ultra-orthodox Jews together, with secular Jews (Table 4) . In all analyses the OR or HR for mortality of the religious/ultraorthodox group was lower than that of secular Jews, the difference being statistically significant in three of the four analyses and at a borderline statistical significance in the fourth.
An illustrative example of the Cox analysis, comparing the religious/ultra-orthodox group with IVH grade IV, with the secular group is depicted in Figure 1 .
Owing to the limited number of patients with IVH grade III only few analyses of all participating groups were applicable. A multiple logistic stepwise regression analysis of all distinct groups and a Cox stepwise regression analysis, combining religious and ultraorthodox Jews together, with religion/ethnicity forced in, were performed. In both analyses, there were no significant differences between the groups (results not shown).
Discussion
The common scenarios in delivery rooms and NICUs where 'life and death' decisions are made encompass the dilemmas of resuscitating a very premature infant at borderline viability and of withholding or withdrawing treatment of severely brain-damaged infants. The current study was aimed at circumstances where intensive care was already commenced and the infants survived over 48 h.
The results of our analyses, indicating higher odds for survival of VLBW infants with severe IVH of religious and ultra-orthodox Jewish families combined, compared with that of secular Jewish Religion and survival of infants with IVH I Arad et al infants, support the hypothesis of the study. This difference was statistically significant when either all participants or only those with IVH grade IV were analyzed but no appreciable difference was found when the 30 infants with IVH grade III were analyzed separately. The prognosis for infants with IVH grade III was considered previously to be significantly better than that for infants with IVH grade IV, 18 but this notion has been recently challenged. 19 In our case however, life and death decisions were very infrequently considered in cases of infants with IVH grade III, and hence, the observed dichotomy is not surprising.
In the analyses of all the distinct study groups, the odds for survival of infants of secular Jewish families were equal or lower Religion and survival of infants with IVH I Arad et al than the reference Arab group. The odds for survival of the religious and ultra-orthodox Jewish families were similar to the reference group in the stepwise regression analyses but significantly higher than the reference group in the multiple logistic regression analysis. The odds for survival among the ultra-orthodox infants were only slightly and insignificantly higher than those of the religious infants, but the difference was persistent throughout all analyses. Emanuel and Emanuel 20 have described four patterns of doctor-patient relationship (in our case, doctor-parent relationship), including informative, interpretive, deliberative and paternalistic attitude on behalf of the physician, where their role in making 'life and death' decisions gradually increases by each pattern whereas parental autonomy decreases.
All senior physicians in our unit during the past decade were secular Jewish who regarded 'quality of life' as a significant element in making 'life and death' decisions. Their general attitude, though, was to respect parents' autonomy unless their views seriously conflicted with the infant's best interests, as interpreted by those who provided care. 10, 13, 16 The Jewish Halakhic tradition considers any intervention to hasten death as unethical even if the outcome is ethically desirable, and therefore there is a distinction between withholding and withdrawing treatment at the end of life. 21 This is in contrast to other views, prevalent mostly in western Europe, that make no distinction between withholding and withdrawing life support treatment. 16 As mentioned before, the reference Arab group was a mixed group who frequently, but not invariably, either adhered to the Islamic rule in valuing 'sanctity of life' or tended to delegate the responsibility of making the decisions onto the attending physician. 8, 13 Parents with a strong religious affiliation, both Arab and Jews, often preferred to share responsibility in taking a decision with their extended family or with clerical guidance. As we operate in an environment lacking specific rules, decisions to withhold or withdraw treatment in our unit are rarely taken without parental consent or following parental transfer of responsibility onto the medical team.
Also, decisions to continue current treatment without intensifying it are often practiced rather than a complete cessation of mechanical ventilation. This common practice has been criticized as inconsistent with ethical principles, but is acceptable by many families, 4, 8 and may serve to reconcile the duty of care with the physician's unwillingness to continue futile treatment, and to cope with the rigidity of a legal system. 4 The obvious implications of such practice in comparison with complete withdrawal of mechanical ventilation are the deferring of death of some infants and the increased survival of infants with severe brain damage.
Being retrospective in nature, our study suffers from several limitations. Though most cases of IVH evolve during the first 3 days of life, some may occur or be exacerbated later. 22 This element of timing and the accurate topography of the lesions were not accounted for in the current study. Also, the incidence of cases, where actual 'life and death' decisions were made, was not recorded, and most probably, in a number of instances, nature has taken its course regardless of physicians' and parents' ethical views.
The accurate determination of the religious status of the families may be another issue of concern as parents of some families may belong to different groups. Marriages between secular and religious parents are very infrequent in our population and almost nonexistent in the ultra-orthodox Jewish community. In rare cases where it might have occurred in our cohort, religion status was determined according to the general conduct of the family, apparent especially at time of distress. In addition, the ethical views of individual families were not assessed but only a priori assumed, according to general knowledge and past experience, which may cause further inaccuracy of the results.
Thus, only an associative, but not a causal, relationship between parental religious affiliation and survival of severely braindamaged VLBW infants is demonstrated. No doubt, a prospective evaluation of the subject to validate our assumption is desired.
Several studies relating to parents' views and participation in taking end-of-life decisions demonstrated variance of attitude in different countries and communities. 8, [12] [13] [14] [15] To our knowledge, data evaluating the actual outcome of infants with regard to parental religious affiliation and ethical attitude were not published previously.
Our results suggest that parental religious affiliation and strength of affiliation may affect survival and length of survival of brain-damaged infants. As many countries today harbor heterogeneous societies, dealing with the various and sometime opposing parental ethical attitudes becomes common and the implications for medical care and supportive services should be addressed. Religion and survival of infants with IVH I Arad et al
